Intracellular visualization of prostate cancer using magnetic resonance imaging.
The term "molecular imaging" can be broadly defined as the in vivo characterization and measurement of biological processes at the cellular and molecular level. Is a gene expression magnetic resonance imaging (MRI) possible? Therefore, we have developed a novel intravital and intracellular MRI contrast agent composed of a gadolinium complex, an oligonucleotide sequence [peptide nucleic acid (PNA)], and a transmembrane carrier peptide that is composed of a peptide sequence similar to that of the homeodomain of the Antennapedia protein. The goal of our study was to determine whether this contrast agent could be accumulated in tumor cells in vitro (HeLa cells) and in vivo (Dunning R3327 AT1 rat prostate adenocarcinoma) and whether the specificity of the PNA for the up-regulated c-myc mRNA in the cell's cytoplasm would have an effect on contrast agent retention in the tumor cells. Using the c-myc-specific and a c-myc-nonspecific control PNA, an increase in signal intensity in the tumor cells was observed after 10 min in vitro and in vivo (maximum was reached in HeLa cells in vitro in 60 min, in Dunning R3327 AT1 rat prostate adenocarcinoma cells in vivo in 30 min). This increase of signal intensity could be maintained in vitro in HeLa cells for only 4 h and in Dunning R3327 AT1 rat prostate adenocarcinoma cells in vivo at least for 5 h by using the c-myc mRNA-specific PNA as a "retention" agent.